Different methods of silane coating deposition on the surface of 304 stainless steel were studied. Deposition was performed in different solutions with a variety of pH values. Three types of solutions were prepared i.e. neutral, containing only methanol with triethoxyoctylsilane and two acidic consisting of methanol, triethoxyoctylsilane, tetraethoxysilane and hydrochloric acid which was used to establish pH values equal to 1 and 3.5. Surface electrochemical analysis carried out using a 3.5 wt% NaCl solution and several common techniques including corrosion potential monitoring at open circuit conditions, linear polarization and electrochemical impedance spectroscopy tests showed that the way in which silane solution is prepared and silane coating is deposited is heavily influencing on the type of corrosion inhibition. Additionally, spectroscopic methods were employed. Due to oxide passive film on the steel surface, metal-O-Si bonds are formed, thus creating an intermediate layer between the oxide layer and the outermost siloxane layer (Si-O-Si). Furthermore, a long aliphatic chain of triethoxyoctylsilane compound increases steel surface hydrophobicity.
